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INTRODUCTION

The role oi- temperature in triggering reproductive ac-

tivity in marine invertebrates has been widely discussed

(see KiNNE. 1970). There often seems to be a critical mini-

mum temperature required to stimulate spawning.

Xas.sarius ohsolctus, for example, the common mud snail,

completes gametogenesis l>-() months prior to the onset of

reproducti\e activity (Sastrv. 1971; Scheltema. 1967)

but deposition of egg capsules is apparently delayed until

a critical temperature is reached (S.vstrv. 1971). Similarly.

A', trivittdlu.s has been reported to initiate breeding as tem-

peratures rise in the late spring, when ^vatcr temperatures

are 8°-i3°C (Scheltema and Scheltema. 1964). How-
ever, egg capsules of this species were deposited in a Howing

sea water system in the laboratory through December.

Since temperature requirements for spawning are gener-

ally correlated nith temperature requirements for success-

ful embryonic and larval development (Kinne, 1970;

Thorson. 1950), the ability of A', trivittatus embryos to

develop at winter sea water temperatures was examined in

the laboratory.

Nassarius trivittatus has been reported on the east coast

of the United States from S. Carolina to the Gulf of St. Law-

rence, from shallow Avater and deep water out to the con-

tinental shelf (Scheltema & Scheltema, 1964). Nassarius

obsoletus, the comparison species for this paper, is common
in shallo\v water from Florida north to the Gulf of St. Law-

rence (Scheltema, 1967),

MATERIALS and METHODS

Fifteen Nassarius trivittatus dredged in Buzzard's Bay,

Massachusetts on October 8, 1973, were held in a sea water

table, the bottom of ^vhich was covered with mud. Dead
fish and pieces of quahogs {Mercenaria mercenaria) were

occasionally provided as food. The water flowing through

the table ^vas pumped from Great Harbor, Woods Hole,

Massachusetts, and was within 1 °C of the actual field tem-

peratures monitored by the Woods Hole Oceanographic

Institution at sixteen feet depth in the harbor. Measure-

ments on egg capsules deposited were made at 50X. and
those on eggs and larvae were made at looX.

Capsules were collected shortly after spawning by care-

fully removing them from the sides of the water table. Un-
damaged capsules were placed in perforated plastic petri

dishes which were then suspended in the water table. The
egg capsules of N. trivittatus have been described and fig-

ured by Scheltema &.• Scheltema (1964).

OBSERVATIONS

Nassarius trivittatus sporadically deposited egg capsules

in large numbers, from late October until at least mid-

December, at which time the water temperature was ap-

proximately 7°C. The embryos emerged from the capsules

successfully at winter temperatures. Embryos in 4 capsules

collected at 1 i.2°C and suspended in the water table re-

quired 27-28 days to hatch at ambient temperatures, which
had dropped to 8.8°C at hatching. Ten capsules spawned
on November 26 at 9.6°C released veliger larvae after 35-

42 days, the last capsules hatching at 5.5°C. Finally, cap-

sules deposited at 7.4°C on December 14 began emptying

after 55 days, at a temperature of 3.3°C. Twenty-six cap-

sules collected on December 1 1 and held in aerated jars of

sea water at room temperature (about 2i°C) hatched out

veligers in 5-7 days, the same pre-hatching developmental

period described for summer embryos of this species held

at room temperature by Scheltema & Scheltema (1964).

Mean capsule height (±95% confidence limits) as meas-

ured from the base of the capsule to the upper edge of the

escape zone was 2.0mm (±0.1 mm), and mean capsule

width was 1.3mm (=fci0.i4mm)for the 14 capsules meas-

ured. Eleven capsules were cut open and found to contain

an average of 109.5 embryos each (range^7o-i44 eggs/

capsule), well within the range of values reported by

Scheltem.\ & Scheltema (1964). Mean egg diameter was

1 33 fxm (107 eggs from 7 capsules), and larvae at hatching

had a mean shell length of 256 /xm, ^v'ith a range of 222-291

y^m (112 shells measured from 2 capsules). Size at hatching

was larger than that determined by Scheltema & Schel-

tema ( 1 964 and personal communication) who recorded a
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mean shell length of 223 jj.m and a range of i r)'y2jj /.(.m for

lar\ae from capsules deposiierl in the summer.

DISCUSSION

The egg capsules of A', trivit talus are morphologically

very similar to those of A', ohsoletus (Scheltema. 1962:

ScHELTEMA& ScHELTE.MA, 1 964). The egg sizc of A', obso-

letus (166/xm; CosTELLO ^- Henley. 1971) is slightly

greater than that of A', frivittatus, and the size at hatching

differs correspondingly (about 275 /im for A', ohsoletus \c-

ligers; Schelte.ma, 1962). The two species initiate repro-

ductive activity at similar temperatures, as discussed below,

and both species have a pre-hatch development of aboiu

one week at room temperature. (Scheltema &• Schel-

tema, 1964: Scheltema. 1967). Temperature require-

ments for embryonic development differ markedly,

however. Embryos of A', ohsoletus do not develop below

ii-i3°C (Scheltema. 1967). In contrast, embryonic de-

velopment of A'. Irivittatus proceeds at temperatures at

least as low as 3.3° C. The successful escape of A', trivit tat us

veligers from egg capsules at 3.3° indicates that hatching

substance (Pechemk, 1975) is produced by veligers at 3.3°

and is functional at these low temperatures.

Nassarius ohsoletus from Rhode Island initiates repro-

ductive activity in the laboratory at about io°C (Peche-

NiK, et al., in press), one to several °C below the minimum
temperature at which embryonic development proceeds

noticeably (Scheltema, 1967). Sastry ( 1 97 1
) also recorded

egg capsule deposition at io°C by N. ohsoletus collected

from Beaufort, N. Carolina. Embryos deposited at this

temperature in the field are probably exposed to higher

temperatures during at least part of each tidal cycle due

to intertidal placement of the egg capsules (Scheltema,

1967), and water temperatures warm up quickly after egg

capsule deposition commences. Capsule deposition is com-

pleted by late August in all populations, while water tem-

peratures are still high (Jen.ner, 1956). The timing of

reproductive activity in N. ohsoletus is thus well attuned

to embryonic temperature requirements and conditions in

the intertidal zone. Similarly, the ability of its embryos to

develop at low temperatures may be an important factor in

allowing N. trivittatus to occur as far north and at the

depths that it does. The ability of N. trivittatus larvae to

feed and gro^v at (vinter temperatures remains to be ex-

amined.

Whether subtidal individuals of A^. trivittatus continue

to deposit egg capsules during the winter in the field is un-

known, although egg capsule deposition in the fall ^vas

observed by Scheltema & Scheltema ( 1 964) at Barnstable

Harbor, Massachusetts. Not all N. trivittatus seem to breed

at low temperatures; several hundred snails dredged from
Buzzard's Bay in 1 o-

1
5 mof water in mid-November failed

to deposit any egg capsules when held at field temperatures

during a three-week observation period, November 14-

December 6.

SUMMARY

Nassarius trivittatus, previously reported to breed only

in the spring and fall, is capable of producing egg cap-

sules at least until mid-December, at a water tempera-

ture of 7. 4°C.

Nassarius trivittatus embryos can develop at winter

water temperatures and escape from their egg capsules

at temperatures at least as low as 3.3°C. The repro-

ductive physiology of TV. trivittatus is thus well corre-

lated with the geographical and depth ranges of this

species.
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